Purpose: The purpose of this study was to investigate the contribution of actual cardiovascular disease (CVD) risk, as well as, individual, psychosocial, and work-related factors as predictors of CVD risk perception among Korean blue-collar workers. Methods: The participants were 238 Korean blue-collar workers who worked in small companies. Data were collected through a survey; anthropometric and blood pressure measures; and blood sampling for lipid levels. Results: Blue-collar workers had high actual CVD risk and low CVD risk perception. The significant predictors of risk perception included perceived health status, alcohol consumption, knowledge of CVD risk, actual CVD risk, decision latitude, and shift work. The model explained 26% of the variance in CVD risk perception. Conclusion: The result suggests when occupational health nurses are giving routine health examination in small companies, they can enhance CVD risk perception in blue-collar workers by providing essential information about CVD risk factors and personal counseling on the individual worker's CVD risk status.
INTRODUCTION
Blue-collar workers, particularly those in small companies having 300 or fewer employees, are vulnerable to CVD risks because health promotion program more focused on large companies than such small companies. Also, occupational health nurses are only available to larger companies, although the occupational health center (OHC) has responsibility for the aggregated workers' health check-ups in small companies (Hwang, 2011; June, Hong, & Cho, 2003) .
Individuals' perception of their own risk for CVD had been found to be a primary risk factor for eventually becoming inflicted with CVD.
According to the health belief model, perceived risk is an important precursor in engaging risk reduction behaviors (Janz & Becker, 1984 CVD actual risk was defined as the absolute risk of having a CVD event in 10 years. Actual 10-year risk can be calculated using objective data, such as blood pressure (BP), cholesterol, and the presence of left ventricular hypertrophy (LVH) (Frijling et al., 2004) . Risk perception of CVD is defined as how a person perceives the likelihood of having a CVD event within the next ten years (Frijling et al.) .
Numerous factors have been identified that influence CVD risk perception. First, risk perception has been found to be influenced by actual risk. Actual risk is oftentimes measured by the existence of common comorbidities or preexisting conditions, such as MI (myocardial infarction), hypertension, ischemic heart disease, and stroke. Several studies have reported that family history of MI and hypertension significantly increased personal risk perceptions of CVD (Choi, Rankin, Stewart, & Oka, 2008; Frijling et al., 2004) . Some studies, however, noted that a personal history of MI did not increase perception of risk (Meischke et al., 2002; van der Weijden, van Steenkiste, Stoffers, Timmermans, & Grol, 2007 (Frijling et al.; Jones, Weaver, & Friedmann, 2007) .
Second, risk perception is known to be primarily determined by emotions rather than facts. Frijling et al. (2004) did not, however, collect patients' psychological factors and suggested investigation into the influence of perceived stress, anxiety, depression, quality of life, and social support because people's emotional response to the risk of having disease may play an important role in people's motivation to engage in risk reduction behaviors.
Third, knowledge of CVD risk factors (Choi et al., 2008) and perceived health status (Oliver-Mcneil & Artinian, 2002) influence CVD risk perception. More knowledge of CVD and poorer health status were associated with higher CVD risk perception (Choi et al.) . Communicating the results and implication of health risk appraisal could effectively change the perception of those at high risk (Meischke et al., 2002) .
Fourth, literature review also suggests that demographic characteristics such as age, gender, level of education, and income are associated with perceived risk of CVD (Christian, Mochari, & Mosca, 2005; Frijling et al.; Jones et al., 2007; van der Weijden et al., 2007) . However, work-related factors such as shift work, decision latitude, and social support in workplace have not been included to the previous risk perception studies, although those factors were found to be relevant to the work-related CVD risk factors (Hwang & Hong, 2012) .
In summary, the literature provides inconsistent findings on the association between CVD risk perception and influencing factors. There was no study that has considered the relationship between CVD risk perception, the working environment, psychosocial factors, and actual risk for CVD among blue-collar workers. Research addressing this gap would provide a better understanding of CVD risks in the work environment.
The purpose of this study was to examine the relationships between actual CVD risks, individual, psychosocial, and work-related factors and CVD risk perception among blue-collar workers employed at small companies in Korea.
METHODS

Study design
A cross-sectional survey was implemented, along with blood testing, anthropometric measuring, and blood pressure readings.
Study sample
The target population for this study was skilled or non-skilled man- Two hundred fifty workers who met the study criteria were asked to participate in the study. Two hundred forty workers agreed to participate in the study. The common reason for not enrolling was lack of time to finish questionnaires and blood testing. Data from two participants were deleted from the analysis because they missed over 50% of the questions in the survey. Thus, the final sample for the analysis was 238 participants. (Choi et al., 2008; Kang et al., 2005) . The reliability and validity of instruments are described in the following section.
Data collection
Second, data were collected on anthropometric measures of study participants. These measurements included weight and height, in order to assess body mass index. Weight was measured in kilograms using an automatic body-weight scale. Height was measured in centimeters to the top of the head using a non-stretching measuring tape secured to the wall. BP was measured twice, 2-minutes apart with an electronic BP monitor.
Third, blood tests were conducted to calculate actual CVD risk. However, LVH was checked through the most recent chest-X ray results of the individual record review. Blood sampling was obtained from the participants by a registered nurse. Samples were collected in two tubes, one with, and another without anticoagulants such as sodium citrate/ EDTA. The analysis of the blood was performed by certified laboratories. Total serum cholesterol (TC) and high-density lipoprotein cholesterol (HDL) were measured. In triglycerides (TG) less than 400 mg/dL, low density lipoprotein cholesterol (LDL) were calculated using the Friedewald formula (LDL=TC-HDL-TG/5).
Measurements
1)CVDriskperception
Perceived risk of CVD was assessed by the risk perception questionnaire developed and tested by Becker and Levine (1987) (Choi et al., 2008 ). Cronbach's α was .86 for this study sample.
2)CVDactualrisk
A KOSHA (Korea Occupational Safety and Health Agency) risk assessment (KOSHA, 2008) was used to calculate CVD actual risk based on WHO International Society of Hypertension guidelines (Whitworth, 2003) . The CVD actual risk score was calculated by adding the following CVD risk factors: age ≥55 years in men or age ≥65 years in women, TC ≥240 mg/dl or LDL ≥160 mg/dl, smoking, HDL ≤35 mg/dl, family history of CVD, body mass index ≥30 kg/m 2 or lack of physical activity, and the presence of LVH. The composite score (maximum: 7 points) for CVD risk was reduced by 1 point if HDL was ≥60 mg/dl.
For physical activity, appropriate amount of exercise was defined as doing exercise 30 min/day for more than three days per week. A positive family history was defined as a report by participants of CVD in any of the subject's biological parents and siblings. In this study, the participants were categorized into normal and three risk groups (low, medium, and high) and then they were further stratified into two groups (high risk and non-high risk group). According to KOSHA risk management guideline stated in opted from a similar method used in the study of high risk groups such as CVD parents and immigrants (Becker & Levine, 1987; Choi et al., 2008 ). Although it is not possible to determine internal consistency for this instrument because it is an index, the scale has face validity since all of the risk factors have been associated with CVD. It has been used in several studies and mean scores typically range from 6 to 8 (Becker & Levine; Choi et al.) .
4)Perceivedhealthstatus
Health status was measured by asking the participant about his/her perceived health status on a 5-point scale (1=Excellent to 5 = Poor).
This single-item measure came from the Medical Outcomes Study 36-item short form survey developed by Ware and Sherbourne (1992) . It has been demonstrated to be significant predictor of later health outcomes (Boustrom & Fredlund, 2001 ).
5)Socialsupport
Social support was measured by JCQ, which consists of 22-items including psychological demands (n= 5), skill discretion (n= 6), decision authority (n =3), supervisor support (n = 4), and coworker support (n= 4). All of these scales were measured on a 4-point Likert-type scale (1= strongly agree, 4 = strongly disagree). The total score of social support was determined by adding the scores of the two subscales of JCQ, supervisor support and coworker support. Eum and colleagues (2007) evaluated the Korean version of JCQ with 157 Korean healthcare workers. Cronbach's alpha coefficients were .87 for supervisor support and .77
for coworker support in the present study.
6)Decisionlatitude
Decision latitude was also measured by JCQ. The score for decision latitude was obtained by adding the subscale scores of skill discretion and decision authority using the formulas recommended by Karasek et al. (1998) . A high score represents a high level of perceived decision latitude over the job. The reported internal consistency of the instrument ranged from .73 to .81 for the decision latitude scale (Karasek et al.) . The studies using Korean JCQ showed .87 (Kang et al., 2005) , and .74 (Eum et al., 2007; Kang et al.) . Cronbach's alpha for decision latitude was .76 in the current study.
7)Combinedexposuretochemicalsornoiseandshiftwork
Participants were asked to report whether they were exposed to noise or chemicals (carbon monoxide, carbon disulfide, lead, and solvents) at work. Participants also were asked whether they worked on shifts including night shift. All responses were in a yes/no format. 
8)Alcoholconsumption
Ethical consideration
This study was approved by a university institutional review board in the U.S. and the health center's human rights review committee in Korea. A written informed consent was obtained from each participant.
The purpose and protocol of the study was explained to the director of the OHC and administrators of the participating workplaces and their support was obtained for the recruitment of study participants.
Data analysis
Descriptive statistics (i.e., mean, standard deviation, percentage, and range) were used to describe the characteristics of participants and study variables. Scatter plots of each independent variable with each outcome variable was created to assess whether the associations are linear. Pearson correlations were done to examine associations between independent and dependent variables. Multivariate analysis was conducted using multiple linear regressions and included variables for which p< .20 in bivariate analyses.
Categorical variables with two levels were directly entered as predictor variables in a multiple regression model. Level of education was coded into 1= college or more and 0 = less than high school. The dichotomous variable is coded as 1= exposure and 0 = non exposure. First, the R 2 of the complete model was examined for significance. Then, the unique contribution of each independent variable was tested to explain the variance in CVD risk perception. All analyses were performed using Statistical Package for the Social Science version 18.0 for Windows. Table 2 shows the demographic and work characteristics of the participants. Over 60% (n=156) of the participants were male, and the mean age was 37 years (SD = 8.5; range =19 to 58). Workers in the sample were predominantly regular employment status. The mean duration of work 
RESULTS
Demographic and work conditions
CVD risk perception
In responses to a question about frequency of concern about having a CVD event, more than half of the participants (56%) responded never and rarely. Around two thirds reported that the likelihood of their having a CVD event in the next 10 years and in their lifetime was answered as not likely. Over 60% indicated that their CVD risk was the same as or lower than people in the worker population of similar age and gender. The mean score for CVD risk perception was 9.36 (SD = 4.31; median 8.0), indicating that the blue-collar workers had low CVD risk perception. The normal distribution of the score was showed (Skewness=.52, SE=.16).
CVD actual risk and knowledge
Based on the KOSHA CVD risk assessment classification (see Table 1 
Multiple regression analyses for CVD risk perception
Multiple regression analyses showed the linear combination of the predictors was significantly related to CVD risk perception. Higher decision latitude and alcohol consumption was related to an increase of CVD risk perception (Table 4) .
DISCUSSION
The findings of the study support the hypothesis that CVD actual risk was associated with risk perception. Blue-collar workers had low perception of CVD risks and their actual risk was high (11.8%). Corresponding numbers using the same KOSHA CVD risk assessment, the www.kan.or.kr medium-risk and high-risk groups were 6.9% and 5.7%, respectively, among male-workers (Kim & Kang, 2010) . The present study suggests that CVD knowledge and perceived health status are important in determining CVD risk perception in this group.
Higher levels of actual risk of CVD based on the KOSHA CVD risk assessment, predicted risk perception of CVD. Blue-collar workers in the high CVD risk group perceived they were vulnerable and susceptible to CVD. Several studies that incorporated actual risk and perceived risk (Barnhart et al., 2009; Christian et al., 2005; Frijling et al., 2004; Homko et al., 2008) were identified. Of these, three studies used the Framing- showed an association between CVD risk and CVD risk perception. The finding of this study concurs with those of Barnhart et al. and Frijling et al. Feedback on actual risk has been found to improve risk perception (Frijling et al.) . Based on these findings, any strategy of occupational health nurse to prevent the risk of CVD in small companies should begin with a discussion about CVD's severity and a worker's susceptibility to the disease.
Knowledge of CVD risk is one method to improve awareness of actual CVD risk, thereby, theoretically, improving the accuracy of risk perception. In this study, we found a positive association between CVD knowledge and risk perception among participants. This is consistent with other study findings (Choi et al., 2008; Homko et al., 2008; Jones et al., 2007; Meischke et al., 2002) . Therefore, lack of CVD knowledge may contribute to low level of risk perception. It has been suggested that occupational health nurses' informing workers about occupational risk factors for CVD draws more attention to worksite risk, heightening workers' risk perception of CVD. Educational programs on work-related risk factors for CVD, designed for blue-collar workers, should be part of a worksite intervention program. This finding and its implications have not been supported in all studies on the subject. Several studies have shown no relationship between CVD knowledge and risk perception (Becker & Levine, 1987; Oliver-Mcneil & Artinian, 2002) .
Perceived health status was found to be strongly associated with CVD risk perception, as has been shown in previous studies (Frijling et al., 2004; Meischke et al., 2002) . These results suggest that blue-collar workers who report their health status to be good feel less vulnerable to having any diseases, including CVD. Further studies need to investigate effective ways to communicate CVD risk to blue-collar workers so that these persons understand their risk of CVD and adopt health promotion behaviors.
Decision latitude, a work-related factor, was found to be a predictor of overall risk perception. Few studies have been performed on the relationship between work-related factors and risk perception of CVD.
Many studies have shown that job stress affects actual CVD, such as coronary heart disease and stroke (Xu, Zhao, Guo, Guo, & Gao, 2009 ). Furthermore, decision latitude has been shown to be significantly associated with CVD among health care workers and industrial workers (Kang et al., 2005) . Workers with low decision latitude may feel more vulnerable about their health or be more aware of the negative aspects of their Shift work was noted to be negatively related to CVD risk perception in Korean blue-collar workers. In other words, shift workers reported less risk perception of CVD than non-shift workers. Shift work is wellknown to be a significant risk factor for CVD in Asian countries and in the United States (Hwang & Hong, 2012; Kim & Kang, 2010) , but its relationship with the risk perception has not been studied. Only 40% of participants in this study correctly answered that shift work is a risk factor for CVD. The finding that blue-collar workers who are currently involved in shift work are not aware of their risk of CVD is important.
These results are particularly telling because they were obtained even after potential controlling for confounding factors. These factors included not only individual factors but also psychosocial work conditions (i.e., job stress and social support).
However, among psychosocial factors, social support was not found to influence on CVD risk perception. This finding is contrast to other studies, which have reported an association between social support and CVD risk (Fan, Blumenthal, Hinderliter, & Sherwood, 2012; Hwang & Hong, 2012) . In this study, we measured only coworker and supervisor support related to CVD risk perception, which are different from network support and actual CVD risk, respectively. Future studies comparing the social support including network support with CVD risk perception may explain the difference found in the present study.
Another significant predictor of CVD risk perception in Korean blue-collar workers was alcohol consumption. To the authors' knowledge, no studies have investigated the relationship between risk perception and alcohol consumption. Conversely, many studies have found that alcohol consumption clearly affects the risk of CVD (Leon, Shkolnikov, McKee, Kiryanov, & Andreev, 2010) . Thus, an increase in perceived risk accompanying increased alcohol use may reflect an appropriate awareness of this risk of CVD. The precise mechanism linking alcohol to the risk of CVD, however, remains unclear (Leon et al., 2010) .
More than half of the participants in this study drank alcohol. Although it appears that workers drink alcohol with the understanding that it increases their risk for CVD, Hwang and Lee (2005) found that workers did not stop or reduce alcohol consumption. Continuation of alcohol consumption, even with the knowledge of CVD risk is likely due to the fact that drinking is a common social activity in Korean society, especially among colleagues.
This study, however, has several limitations. First, the study used a convenience sample of blue-collar workers from small companies with less than 300 employees. Also, the sample was recruited from only .002% of total small companies in Korea. The results may not be generalized beyond the study participants. Second, the instruments to measure CVD risk perception and knowledge were limited to awareness of risk factors
and, thus, they may not have totally reflected the workers' understanding of CVD risk. Culturally appropriate measures specific to the working population may need to be developed. The norms, beliefs, values, expectations, linguistic appropriateness, and reading comprehension levels among this study population should be considered more thoroughly in similar future studies. Finally, dose-response relationship between chemical and noise exposure levels and risk perception were not included, although we adjusted for all possible confounders mentioned earlier.
Implication for nursing practice and research
Risk perception of CVD has been identified as one of critical factor influencing behavior change. Study findings suggest that blue-collar workers at small companies are likely to underestimate their risks for
CVD. This provides a unique opportunity for occupational health nurses, to develop and implement interventions that will affect risk perception by improving understanding of actual risk, CVD knowledge, and the risks of shift work. Many actions have been taken in workplaces with medium-and large-scaled, according to the regulation (Kim & Kang, 2010) . Education and information need to be provided to small companies where shift workers are in place and many cases of CVD have occurred. Moreover, nurses in occupational setting should be active in advising blue-collar workers at small companies to change unhealthy lifestyle like heavy alcohol consumption.
It is possible that the identified links between work-related factors and CVD risk perception may occur among other occupational groups such as white-collar workers. Further research is needed to validate the findings of this relationship with different occupational groups.
CONCLUSION
Korean blue-collar workers participating in this study were, primarily, at moderate risk for CVD. The majority had limited CVD knowledge www.kan.or.kr and had an inaccurately low level of perceived risk for CVD. Predictors of CVD risk perception included actual risk, CVD knowledge, perceived health status, and alcohol consumption. In addition, work-related factors such as decision latitude and shift work had an important contribution to risk perception.
The results of the present study fill an important gap in the research examining the relationship between CVD risk perception and work related factors, particularly among blue-collar workers employed at small companies. Currently in Korea, all blue-collar workers are required to undergo the KOSHA CVD risk assessment. Any workers who are considered at high risk, is required to have a follow-up and health promotion program according to the regulation. However, occupational professionals are not enough available to follow up workers at small companies due to no onsite occupational health nurses at small companies. Although this shows an effort to combat the issue of CVD incidence and prevalence among this population, more of opportunities by onsite occupation health nurses need to be made on primary prevention, as opposed to tertiary prevention, at small companies.
